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ABSTRACT 



[Abstract of the Disclosure] 

A recording medium storing a write protection information, and a write protecti 
on method for protecting data recorded on a recordable and reproducible disc from u 
nwanted overwriting or erasing. In order for write protection of a disc in a bare state 

that is usually used in a cartridge having a recognition switch for write-protection, su 
ch as a DVD-RAM, write protection information is recorded in a Lead-in area, a Lead 
-out area or a recording information area other than a user data area of the disc, and 

the data is protected from unwanted overwriting using the write protection informati 
on. Also, even though the write protection information stored on a disc does not m 
atch the state of a recognition switch of a case for write-protection, the data can be p 
revented from unwanted overwriting. Thus, the write protection can be ensured wh 
en a recordable and reproducible recording medium, such as DVD-RAM, DVD-R an 
d DVD-RW, is used in a bare state. 

[Representative Drawing] 
FIG. 6 
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SPECIFICATION 



[Title of the Invention] 

Recording Medium for Storing Write Protection Information and Write Protecti 
on Method Thereof 

[Brief Description of the Drawings] 

FIG. 1 is a perspective view of a cartridge for a DVD-RAM (Digital Versatile Di 
sc Random Access Memory), having a write-inhibit hole; 

FIG. 2 shows the structure of a general DVD-RAM; 

FIGs. 3A and 3B show the data structure of a defect management area (DMA 
) of a general DVD-RAM; 

FIGs. 4A and 4B show examples of the data structure of the DMA of a DVD-R 
AM, for storing write protection information, according to the present invention; 

FIGs. 5A and 5B show further examples of the data structure of the DMA of a 
DVD-RAM, for storing write protection information, according to the present inventio 
n; 

FIG. 6 is a flowchart illustrating a write protection method according to a prefe 
rred embodiment of the present invention; 

FIG. 7 is a flowchart illustrating a method of updating write protection informat 
ion according to the present invention; 

FIG. 8 shows the structure of the disc identification zone for storing the write p 
rotection information according to the present invention; 

FIG. 9 shows the data structure of the write protection information stored in th 
e disc identification zone of FIG. 8; 

FIG. 10 shows the structure of a disc satisfying general DVD-R and DVD-RW 
specifications; 

FIG. 1 1 shows the structure of the Lead-in area shown in FIG. 10; 

FIG. 12 shows the structure of the control data zone shown in FIG. 1 1 ; 

FIG. 13 shows the contents of the RMD (Recording Management data) field o 
f an RMA (Recording Management Area) according to the DVD-R and DVD-RW spe 
cifications; 
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FIG. 1 4 shows the contents of the conventional RMD field 0 shown in FIG. 13; 

FIG. 15 shows the contents of the RMD field 0 for storing the write protection i 
nformation according to the present invention; and 

FIG. 16 is a flowchart illustrating a write protection method according to anoth 
er embodiment of the present invention. 

[Detailed Description of the Invention] 
[Object of the Invention] 

[Technical field of the Invention and Prior art belonging to the Invention] 

The present invention relates to optical recording and/or reproduction for reco 
rding digital data on a disc and/or reproducing the data therefrom, and more particul 
arly, to a write protection method for protecting data recorded by a user on a write-o 
nee or rewritable medium from unwanted overwriting or erasing, and a recording me 
dium for storing the write protection information. 

A DVD-R (Digital Versatile Disc-Recordable) standard and a WORM (Write O 
nee Read Many) standard are standards for a write-once disc, and a DVD-RAM (Digi 
tal Versatile Disc Random Access Memory) standard and a DVD-RW (Digital Versati 
le Disc-Rewritable) standard are standards for a rewritable disc. 

According to the DVD-RAM standards published in July of 1997, DVD Specifi 
cations for Rewritable Disc, Part 1 Physical Specifications Version 1.0, a DVD-RAM 
adopts a cartridge containing a disc, and discs from Type 2 and Type 3 cartridges ca 
n be used, after removal from the cartridge, as bare discs. 

Three types of cartridges for a DVD-RAM are defined as follows. In the Typ 
e 1 cartridge, a single sided disc or double sided disc is installed in the cartridge and 
the installed disc can not be taken out of the case. In the Type 2 cartridge, a singl 
e sided disc is installed and the installed disc can be taken out of the case. Howev 
er, when the disc is taken out of the case once, a sensor hole capable of sensing the 
removal of the disc is permanently changed into an open state, so that the sensor h 
ole cannot be changed into a closed state again. Thus, it can be determined wheth 
er or not the disc has been taken out of the case. Also, in the Type 3 cartridge, a s 
ensor hole capable of determining whether or not a disc has been taken out of the c 
ase is open at the early stage, so the disc can be taken out of or put into the case wi 
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thout restrictions. 

Also, the cartridge has a write-inhibit hole (alternatively called "recognition swi 
tch for write protection") and according to the standard at page PH-69 page writing is 
possible when the write-inhibit hole is closed and is impossible when the write-inhibi 
t hole is open. 

That is, when a user intends to protect data written by the user from unwante 
d overwriting, the corresponding write-inhibit hole in a closed state is changed into a 
n open state, such that a recording apparatus cannot record to the disc of the corres 
ponding cartridge. 

However, in the case of using the Type 2 or Type 3 cartridge, a bare disc can 
be used without the case as described above. This is so the disc can be used in a t 
hin recording/reproducing apparatus such as a laptop computer which cannot adopt 
a cartridge. However, the above specifications do not define any write-protect mea 
ns other than the write-inhibit hole attached to the case of the cartridge. 

For example, when a user, after removing a disc installed in a case that prote 
cts from writing, inserts the disc into to a thin recording/reproducing apparatus that c 
annot accept a cartridge, the write protection by the write-inhibit hole is no longer eff 
ective. 

Also, there are many DVD related specifications such as DVD-ROM specificat 
ion (DVD specification for Read Only Memory), DVD-R specification (DVD specificati 
on for Recordable Disc). Also, many specifications for rewritable DVD, which are n 
ot established yet, can be considered, e.g., DVD specification for rewritable and rea 
dable disc, which is very similar to the DVD-R specification, and DVD specification fo 
r disc with enhanced density. Such a series of specifications with the prefix of DVD 

are called "DVD family". 

Also, a computer operating system adopts various attributes, e.g., read-only a 
nd write protection, which is capable of preventing an arbitrary change in written dat 
a using attributes of a file that stores the data. However, when a disc is managed a 
t a level lower than that of a file system for managing file, for example, when the rec 
ording and reproduction are directly performed, not via the file system, when the disc 

is initialized, where the entire file system may not be referred, or in the case that att 
ributes of each file cannot be considered, such a method is not a perfect protection 
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method. A method of protecting data of a bare DVD-RAM from unwanted overwriti 
ng has not yet been introduced. 

In the case of a DVD-RAM, a disc can be used in a bare state as well as with 
the case on. In the case of DVD-R or DVD-RW, it is not determined yet whether to 
use a disc with a case. However, the need to protect the bare disc from unwanted 
overwriting has increased. When the case is used, the disc can be protected from 
unwanted overwriting using the write-inhibit hole of the case. However, when a bar 
e disc taken out of a case is used, it is not possible to utilize the write-inhibit hole, so 

the write protection must be provided on the disc itself. 

In the DVD-R specification, a 3.95GB specification (Version 1 .0) and a 4.7GB 

specification (final draft, Version 1 .9) do not mention a write protection method for a 

bare disc. Meanwhile, DVD-RW specifications are being prepared based on the D 
VD-R specification, and whether to use a case for a disc is under discussion. Thus, 

there is no write protection method to be applied to a bare disc other than the conv 
entional write protection method using the write-inhibit hole, which has been applied 
to a DVD-RAM. 

If the DVD-RW specification allows the use of a case, writing can be prevente 
d using a write-inhibit hole as in the DVD-RAM. However, if a user forgets to chang 
e the write-inhibit hole into a write-inhibit position, unwanted erasing or overwriting of 
data can occur. 

[Technical goal of the Invention] 

It is an object of the present invention to provide a recording medium in which 
write protection information is stored on a disc contained in a case. 

It is another object of the present invention to provide a recording medium in 
which write protection information capable of protecting a bare disc from unwanted o 
verwriting is stored on the disc, the bare disc being taken out of a case. 

It is still another object of the present invention to provide a method for protec 
ting information written on a recordable or rewritable medium from being undesirably 
overwritten. 

To achieve the first and second objects of the present invention, there is provi 
ded a recordable or rewritable recording medium used being contained in a case of 
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a cartridge or in a bare state, wherein the recording medium stores a write protection 
information capable of protecting the data recorded on the recording medium from 
unwanted overwriting. 

To achieve the third object of the present invention, there is provided a metho 
d for protecting data recorded on a recordable or rewritable recording medium from 
unwanted overwriting, the method comprising the steps of: checking write protection 
information recorded on the recording medium; and prohibiting writing of data on the 
recording medium according to the write protection information. 

[Structure and Operation of the Invention] 

Hereinafter, preferred embodiments of a recording medium for storing write pr 
otection information and a write protection method according to the present inventio 
n will now be described with reference to the present invention. 

Referring to FIG. 1 , where the write-inhibit hole of a cartridge according to the 
DVD-RAM specification is shown, reference numeral 1 represents a write-inhibit hoi 
e and a reference numeral 2 represents a sensor hole used to determine whether a 
disc has been taken out of a case. 

In FIG. 1 , the closed write-inhibit hole 1 indicates that writing is allowed, and a 
n open write-inhibit hole 1 indicates that writing is prohibited. Thus, when the write-i 
nhibit hole 1 is opened, in the corresponding DVD-RAM recording/reproducing appar 
atus, writing of data to a disc is prohibited even if a write command is input from the 
outside, so that information written on the disc can be protected from unwanted over 
writing. 

FIG. 2 shows the structure of a disc according to the DVD-RAM specification. 
The disc is comprised of three parts, i.e., a Lead-in area, a user data area and a L 
ead-out area, in the aspect of function. Also, the disc can be classified into a rewrit 
able area and an unwritable area in the aspect of physical characteristics. In partic 
ular, the Lead-in area contains a read-only zone in the innermost part, which is an u 
nwritable embossed data zone having pits, and a rewritable data zone following the r 
ead only zone, in which both recording and playback are possible. Meanwhile, the 
Lead-out area and the user data area comprise only the rewritable data zone. The 
read-only zone of the Lead-in area contains information about physical specification 
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s of the disc. The rewritable data zone of the Lead-in area and the Lead-out area c 
ontain four defect management areas DMA 1 , DMA 2, DMA 3 and DMA 4 in which in 
formation about disc defects is written, a disc test zone for use by a disc manufactur 
er in checking the status of the disc, a drive test zone for testing recording and repro 
duction operations in a recording/reproducing apparatus, a guard track zone for con 
necting each zone, and a disc identification zone. 

In the DVD-RAM specification version 1 .0, the purpose in use of the disc iden 
tification zone and the content thereof are not yet clearly described. 

FIGs. 3A and 3B show the data structure in the defect management area (DM 
A) described at pages PH-155 through PH-158 of the DVD-RAM specification, partic 
ularly, and in particular, they show the data structure of a disc certification flag and a 
group certification flag respectively, in a disc definition structure (DDS) area. 

A total of four defect management areas DMA 1 , DMA 2, DMA 3 and DMA 4 
are present in the Lead-in area and the Lead-out area of a disc, wherein DMA 1 and 
DMA 2 exist in the Lead-in area and DMA 3 and DMA 4 exist in the Lead-out area, a 
nd identical information relating to disc defects and initialization of the disc is stored i 
n each area. Writing such identical information in different areas, i.e., in two areas 
DMA 1 and DMA 2 of the Lead-in area and in two areas DMA 3 and DMA 4 in the Le 
ad-out area, is done to prevent the problem of data becoming unusable due to disc 
defects. 

In the byte position 3, i.e., BP3, of the disc definition structure (DDS), a disc c 
ertification flag as shown in FIG. 3A is present, and the disc certification flag compris 
es "In Process" information indicating the initialization state of the disc, a "User certifi 
cation" flag indicating whether the disc is certified by a user, and a "Disc manufactur 
er certification" flag indicating whether the corresponding disc is certified by a disc m 
anufacturer, and flag information written in the corresponding byte position is inform 
ation about the entire disc. 

Also, in the byte positions 16 to 39, BP16-BP39, each byte has a group certifi 
cation flag as shown in FIG. 3B in an identical configuration. The byte positions BP 
16-BP39 have initialization information about 24 recordable areas, i.e., a group, defi 
ned in the DVD-RAM specification version 1 .0. That is, each group certification flag 
has "In Process" information indicating the initialization state of the corresponding g 
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roup and a "User certification" flag indicating whether the disc is certified by a user. 
Here, the group refers to specific recordable areas of the disc. 

FIGs. 4A and 4B are examples of the data structures of a disc certification fla 
g and a group certification flag of the disc definition structure (DDS) area of the defe 
ct management area (DMA) that stores write protection information according to the 
present invention. In the data structure of the disc certification flag shown in FIG. 4 
A, "Disc write protection" information is stored in bits b4 and b3 of a reserved disc ce 
rtification flag "Reserved", in contrast to the data structure of the disc certification fla 
g shown in FIG. 3A, and is defined as follows. 



Disc write protection 

b4, b3 = 00b: Disc is not write protected 

1 0b: Disc is write protected 

Entire disc shall not be written to except for drive 
test area, and DMA area 
11b: Disc is write protected 

Entire disc shall not be written to 
These bits shall not be modified to other values 
Others: Reserved 



In the same manner, the data structure of the group certification flag shown in 
FIG. 4B stores "Group write protection" information in bits b4 and b3 of a reserved 
group certification flag "Reserved", in contrast to the data structure of the group certi 
fication flag shown in FIG. 3B, and is defined as follows. 
Group write protection 

b4, b3 = 00b: Group is not write protected 

1 0b: Group is write protected. User data shall 
not be written to this block 
Others: Reserved 



The states of the bits b4 and b3 of the disc certification flag, and those of the 
bit b4 and b3 of the group certification flag are shown in Table 1 . 
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Table 1 



disc certification flag 


group certification flag 


states 


b4 


b3 


b4 


b3 




0 


0 


0 


0 


No write protection 


0 


0 


1 


0 


Given group is write protected 


1 


0 


Don't care 


Soft write protected on entire dis 
c 


1 


1 






Hard write protected on entire di 
sc 



In the above Table 1 , soft write protection means that write protection can be 
released, that is, that the write protection state can be changed to a rewritable state 
by setting the corresponding bit b4 to "0". Also, hard write protection means that wr 
ite protection is applied to the Lead-out area as well as to the Lead-in area, so that t 
he write protection state can not be restored to the rewritable state. 

In the hard write protection for the group, making a part of the disc hard write- 
protected does not provide advantages to a user in use, rather than in a technical as 
pect, and particularly there is a problem of processing in the corresponding group wh 
en the entire disc is reinitialized. Thus, it is unfavorable to set the hard write protect 
ion for the group. 

As shown in the data structure of FIGs. 4A and 4B, the write protection inform 
ation of the disc is written in the disc definition structure (DDS) of the defect manage 
ment area (DMA), and identical write protection information is written four times to th 
e same disc, so that robustness of the write protection information on the disc is enh 
anced. 

When a bare disc that is write protected is inserted for use into a case, the wri 
te-inhibit hole of which is in a rewritable state, or if a bare disc that is not write protec 
ted is inserted into a case, the write-inhibit hole of which is in a write protection state, 
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the write inhibition information stored on the disc cannot match the state of the writ 
e-inhibit hole of the case. 

In such a case, if either one of the disc or the case is write protected, it is pref 
erable to operate to be suitable for the write protection state. This is because in the 
user's position it is preferable that the content of data is checked again without over 
writing rather than the important data being damaged through overwriting. 

FIGs. 5A and 5B are further examples of the data structures of the disc certifi 
cation flag and the group certification flag, respectively, of the disc definition structur 
e (DDS) area of the defect management area (DMA) that stores the write protection i 
nformation according to the present invention. 

In the case where the write protection information is in the disc certification fla 
g shown in FIG. 5A, only one bit b4 can be used regardless of whether the write prot 
ection information is for the hard write protection or for the soft write protection, whic 
h is defined as follows. 

Disc write protection 

b4 = Ob: Disc is not write protected 
1 b: Disc is write protected 

Entire disc shall not be written to except for drive test 
area, and DMA area 

The group test flag shown in FIG. 5B can store the write protection informatio 
n using only one bit b4, which is defined as follows. 

Group write protection 

b4 = Ob: Group is not write protected 
1 b: Group is write protected 

User data shall not be written to this block 

In this case, preferably bit b4 of the disc certification flag and the bit b4 of the 
group certification flag are used. However, instead of using the bit b4 of the disc ce 
rtification flag or group certification flag, any "Reserved" bits can be used. 
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Also, the bit b4 of the group certification flag, that is, "Group write protection" f 
lag, may not be used. This is effective in a disc in which only a specific group is not 
write protected, and in this case the bit b4 of the group certification flag is "Reserve 
d" as in the conventional specifications. 

The present invention can be applied to a case without a write-inhibit hole, an 
d information on the disc can be efficiently protected in this case using the write prot 
ection information stored on the disc. 

FIG. 6 is a flowchart illustrating a write-protection method according to a prefe 
rred embodiment of the present invention. First, it is checked whether a disc is inst 
ailed in a case (step S101), and if the disc is installed in the case, the state of the wri 
te-inhibit hole of the case is checked (step S102). That is, when the write-inhibit hoi 
e is closed, it means that cartridge is not write protected. When the write-inhibit hoi 
e is open, it means that the cartridge is write protected. 

If it is determined in step S101 that the disc is not installed in the case, or afte 
r the state of the write-inhibit hole is checked in step S102, a write protection flag of t 
he disc is checked (step S1 03). That is, write protection flags within the disc certific 
ation flag and the group certification flag are checked. 

It is determined whether the write protection information of the disc matches t 
he state of the write-inhibit hole of the case (step S1 04). That is, when write protect 
ion information is written on the disc and the write-inhibit hole of the case is open, it i 
s determined whether the write protection flag of the disc certification flag is set to a 
"write protection" state (step S105). Otherwise, a user is informed of that the write 
protection information of the disc does not match the state of the write-inhibit hole of 
the case (step S1 06). 

If the write protection flag of the disc certification flag is set as a write protecti 
on state in the step S1 05, or if one of either the disc or the case indicates the write p 
rotection state even though both the write-protection states of the disc and the case 
do not match in the step S1 06, it is checked whether the disc is set to a "hard write p 
rotection" state (step S107). If the disc is set to the "hard write protection" state, da 
ta writing to the entire disc including the Lead-in area and the Lead-out area other th 
an the user data area is prohibited (step S1 08). Otherwise, data writing in the user 
data area other than the drive test area and the defect management area (DMA) is p 
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rohibited (step S109). 

If it is determined in the step S105 that the write protection flag of the disc cer 
tification flag is not set to the "writing protection" state, it is checked whether the writ 
e protection flag of the group certification flag is set to the "write protection": state (st 
ep S1 1 0). If the write protection flag of the group certification flag is set to a "write 
protection" state, writing data in the corresponding group is prohibited (step S1 1 1). 
Otherwise, data writing is allowed in the rewritable area (step S1 12). 

The write protection method illustrated in FIG. 6 corresponds to the case of u 
sing the disc certification flag containing the hard write protection flag shown in FIG. 
4A, and the group certification flag shown in FIG. 4B. When the disc certification fl 
ag of FIG. 5A and the group certification flag of FIG. 5B are used, the steps S107 an 
d S108 illustrated with reference to FIG. 6 are not performed. When the disc certifi 
cation flag is set to the "write protection" state in the step S1 05, writing data in the us 
er data area is prohibited in step S109. 

FIG. 7 is a flowchart illustrating a method of setting a rewritable disc to the wri 
te protection state or of changing the write protection state of the disc to a rewritable 
state. A method of updating the write protection information will now be described 
with reference to the flowchart of FIG. 7. 

In FIG. 7, when a disc or a cartridge is inserted into a recording/reproducing a 
pparatus, the write protection information is checked (step S201 ). Then, it is deter 
mined whether the write protection information has been input by a user (step S202) 

and when the write protection information is input by the user, it is determined whet 
her information set by the user is for write protection (step S203). If the information 

set by the user is write protection information, the corresponding write protection fla 
g of the disc is set to the write protection state (step S204). 

When the information set by the user is not write protection information in ste 
p S203, it is determined whether the information set by the user is write protection re 
lease information (step S205). If the information set by the user is the write protecti 
on release information, it is determined whether the current disc is in a hard write pro 
tection state (step S206). If the current disc is in the hard write protection state, the 

user is informed of that write protection cannot be released (step S207). If it is det 
ermined in step S206 that the disc is not in the hard write protection state, the corres 
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ponding write protection flag of the disc is set to the rewritable state (step S208). 

Also, when the setting of the write protection or the release of the write protec 
tion of the disc is completed, that is, the step S204, S207 or S208 is completed, and 
the disc is installed in a case, it is determined in step S209 that the state of the write- 
inhibit hole of the case matches the write protection information stored in the disc. I 
f the state of the write-inhibit hole of the case does not match the state of the disc, th 
e user is informed of such difference (step S210), and then the procedure is complet 
ed. 

The method of updating the write-protection information, illustrated in FIG. 7, 
can be performed when a bare disc is inserted or a disc in a case is inserted, and ca 
n be performed after the write-protection is controlled using the write protection infor 
mation as illustrated with reference to FIG. 6. 

In the preferred embodiment of the present invention, the write protection info 
rmation of the disc is written in the defect management area of the disc. However, t 
he disc identification zone of FIG. 2 can be used instead of the defect management 
area of the disc. The disc identification zone is present both in the Lead-in area an 
d the Lead-out area, like the defect management area of the disc. Thus, writing ide 
ntical information two or more times to the disc identification zones located in the Le 
ad-in area and the Lead-out area can ensure robustness as strong as in the defect 
management area of the disc. 

Since the disc identification zone is not presently used for a specific purpose, 
there is an advantage that the disc identification zone does not conflict with the infor 
mation written in the defect management area of the disc. In particular, information 
of the defect information area relates to only the DVD-RAM, it is difficult to maintain 
consistency between discs for optical recording/reproduction. Meanwhile, since th 
e disc identification zone is not restricted to a specific disc, the disc identification zon 
e can maintain consistency with another disc satisfying the similar specifications. 

An example of storing the write protection information using the disc identifica 
tion zone will be described with reference to FIGs. 8 and 9. 

As shown in FIG. 8, in the structure of a disc identification zone that stores wri 
te protection information for a bare disc, four flags for write protection are concurrent 
ly written to the disc identification zone, and two or more normal flags of the four flag 
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s are read. If the contents of the read flags matches each other, it is regarded that 
the write protection is set for the disc. 

For example, the four flags are written in only the disc identification zone of th 
e Lead-in area, and disc identification information of 1 block length (=1 byte) is succ 
essively written four times in the four blocks from the start of the disc identification z 
one of the Lead-in area, and all the first bytes of disc identification information contai 
n a write protection flag. The disc identification information of 1 block length is sum 
marized as shown in Table 2. 



Table 2 



BP 


Contents 


Number of bytes 


0 


Write protection information 


1 byte 


1 to 32767 


Reserved 


32767 bytes 



The write protection flag of the disc identification information corresponds to t 
he most significant bit (MSB) of the first byte as shown in FIG. 9. When the flag (in 
dicated by "WP") value is 1b (binary), it means that the entire area of disc is write pr 
otected except for the disc identification zone and the drive test zone. Also, when t 
he flag value is Ob, it means that the entire area of disc is rewritable. That is, "WP" 
of FIG. 9 is defined as follows. 

WP = 1 b: Entire area of disc is write protected except for Drive test zone 
and Disc identification zone. 
= Ob: Entire area of disc is not write inhibited 

The reason why only two normal flags are read from the four written write prot 
ection flags is as follows. In the case where only one write protection flag is written, 
an error can be generated in the area in which the corresponding flag is written, so 
that the area cannot be used. Also, in the case where only reading and not writing i 
s allowed, there is a possibility of abnormal operation such that no information can b 
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e written to the disc permanently by erroneously reading the corresponding flag. 

Meanwhile, when writing write protection information in a plurality of locations, 

there is a problem in that the time required for reading the corresponding informatio 
n gets longer. That is, the time required for a series of processes from the insertion 

of a disc, including reading various information from the disc and recognizing the inf 
ormation required for the control of the disc by a micro controller, can be become Ion 
ger. 

However, in the case of updating the write protection information, operation o 
nly for the updating is performed. That is, because information is not read, the writi 
ng time in units of several hundreds milliseconds is barely worth consideration. Thu 
s, writing is performed in four locations in consideration of the robustness of informat 
ion, and error correction capability is taken into account during the recording. That i 
s, if two errors are not generated, or normally corrected flags are read and two of the 
m match each other, the write protection state of the disc is set without reading the r 
emaining flags, thereby increasing the operating speed. 

The write protection method suggested above is not limited to only the DVD-R 
AM, and can be applied to a disc that has specifications physically the same as DVD 
-R/RW and similar to the DVD specifications, which will now be described. 

FIG. 10 shows the structure of a disc according to general DVD-R and DVD-R 
W specifications. The disc is roughly divided into two parts with respect to function 
ality, including an R (Recording)-information area and an information area. The R-i 
nformation area is divided into a PCA (Power Calibration Area) for calibrating power, 
and an RMA (Recording Management Area) including general information relating t 
o recording, i.e., information about the recording mode of a disc, recording state, opti 
mal power control and border zone, and the information area is divided into a Lead-i 
n area, data recordable area in which data is recordable by a user and a Lead-out ar 
ea that is not defined yet in the DVD-R and DVD-RW specifications. 

Here, as shown in FIG. 1 1 , the Lead-in area comprises an Initial zone (conten 
ts: OOh) for which a specific purpose is not defined, a reference code zone (channel 
bit pattern: 3T-6T-7T) used to control an equalizer for a radio frequency signal in a d 
rive, first and second buffer zones (contents: OOh) and a control data zone containin 
g the contents shown in FIG. 12. 
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In FIG. 12, physical format information of the control data zone is about types 
and versions of the specifications, disc size, maximum transmission rate, disc struct 
ure (single/dual), recording density and data region allocation, and the disc manufact 
uring information is unrelated to compatibility. 

FIG. 13 shows the content of an RMD (Recording Management Data) field of 
the RMA according to the DVD-R and DVD-RW specifications. The RMA comprise 
s a RMA Lead-in area including a system reserved field (contents: OOh) and a uniqu 
e ID field, and RMD fields. As shown in FIG. 13, one RMD field consists of 16 sect 
ors, in which the first sector is allocated as a linking-loss area, general information of 
the disc is stored in RMD field 0, Optimum Power Control (OPC) related information 
is stored in RMD field 1 , user specific data (contents: OOh) is stored in RMD field 2, 
and border zone information is stored in RMD field 3. Also, in the case of a DVD-R 
disc according to the specifications of version 1 .9, Rzone (Recording Zone) informati 
on including recording items is stored in RMD field 4 through RMD field 12 whenever 
the recording is performed, and RMD field 13 and RMD field 14 are reserved. 

In the case of rewritable and erasable DVD-RW disc the specifications of whi 
ch are not yet defined, Rzone information is stored in RMD field 4, and RMD field 5 
and RMD field 12 are allocated to store defect management & certification related in 
formation taking reliability, certification before the disc is used and management of d 
efect in use into consideration. Also, RMD field 13 and RMD field 14 are reserved. 

FIG. 1 4 shows the contents of the general information of a disc stored in the 
RMD field 0 of FIG. 13. In FIG. 14, byte positions BPO and BP1 stores information 
about RMD format (recorded only with 0001 h), byte position BP2 stores information 
about the disc status, and byte position BP3 is reserved. The byte positions BP4 th 
rough BP21 store unique disc identifier information that stores the recording date an 
d time of the data as ASCII code. Pre-pit information is copied over the byte positio 
ns BP22 through BP81 , and the remaining byte positions BP86 through BP2047 are 
reserved. Here, in the DVD-R disc the disc status information stored in the byte po 
sition BP2 is defined as follows. 

(BP2) Disc status 

00b: Indicates that disc is empty 
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01b: Indicates that disc is in Disc-at-once recording mode 

02b: Indicates that disc is in incremental recording mode 

03b: Indicates that disc is finalized where incremental recording is used 

Others: Reserved 

FIG. 15 is an example of a table showing the state where the write protection i 
nformation is stored on the disc adopting the DVD-R and DVD-RW specifications ac 
cording to the present invention using the general information of a disc stored in RM 
D field Oof FIG. 13. 

That is, by defining the following using the reserved byte position BP3 of RMD 
field 0, information that the current disc is write protected can be transmitted to a dri 
ve. 

(BP3) Disc write protection flag 
00b: Indicates that disc is not write protected 
01 b: Indicates that disc is write protected (hard) 
02b: Indicates that disc is write protected (soft) 

Entire disc shall not be written to except for PCA, etc. 

In the write protection information according to the present invention, 00b indi 
cates that the disc is not write protected, 01b indicates that the entire disc is write pr 
otected (hard write protection), and 02b indicates that the entire disc except for a par 
t of the disc (e.g., the PCA) is write protected (soft write protection). In the present 
embodiment, the write-protection information indicates that the entire disc is write pr 
otected or is not write protected. However, the RMD field of FIG. 13 is written conn 
ected to the previous data whenever new data is written, so that the write-protection 
can be set for only the written data corresponding to the RMD. 

For example, even though write protection information is stored in the byte po 
sition BP3 of RMD field 0, the write protection information on a bare disc can be writt 
en using the Lead-in area and the Lead-out area shown in FIG. 1 0 in addition to the 
RMD area. Also, the byte position BP2 of RMD field 0 of DVD-R stores the disc sta 
tus information. However, DVD-RW specification is under discussion, so that write 
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protection information can be stored in the byte position BP2 of RMD. 

Also, as in the defect management area DMA 1 , DMA 2, DMA 3 and DMA 4 o 
f the DVD-RAM, the same content is recorded multiple times to cope with errors, the 
reby ensuring robustness. In the DVD-R/RW, such robustness is ensured by group 
ing RMDs of the RMA and providing the RMDs belonging to one group with the sam 
e content. 

A disc must include format information informing whether the current disc is a 
DVD-R or a DVD-RW, such that a DVD-R disc and a DVD-RW disc is compatible in 
the same drive. As shown in FIG. 1 5, the RMD format can be defined using the byt 
e positions BPO and BP1 of RMD field 0 as follows. 

(BP 0,1) RMD format 
0001 h for R 
0002h for RW 

0003h for R/RW compatible mode 

FIG. 16 is a flowchart illustrating a write protection method according to anoth 
er embodiment of the present invention, in consideration of application to a DVD-R 
W contained in a case, wherein use of a case is not specified yet. 

First, it is determined whether a disc is installed in a case (step S301 ). If the 
disc is installed in the case, the state of a write-inhibit hole of the case is checked (st 
ep 302). That is, if the write-inhibit hole is closed, it means that cartridge is not writ 
e protected, and if the write-inhibit hole is open, it means that the cartridge is write pr 
otected. 

When the disc is not installed in the case in step S301 , or when the state of th 
e write-inhibit hole is checked in step S302, the write-protection flag of the disc is ch 
ecked (step S303). That is, a write protection flag within RMD field 0 is checked. 

Then, it is determined whether the write protection information of the disc mat 
ches the state of the write-inhibit hole of the case (step S304). That is, when the wr 
ite protection information is written on the disc and the write-inhibit hole of the case i 
s opened, it is determined that the write protection flag is in a "write protection" state 
(step S305). Otherwise, the user is informed of that the write protection information 
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of the disc does not match the state of the write-inhibit hole of the case (step S306) 

If the write protection flag of the disc is set to the "write protection" state in ste 
p S305, or after the step 306, that is, if either the disc or the case is in a "write protec 
tion" state even though the write protection information of the disc does not match th 
e state of the write-inhibit hole of the case, it is determined whether the disc is set to 
the "hard write protection" state (step S307). If the disc is in the "hard write protecti 
on" state, the entire disc including the user data area is write-prohibited (step S308). 

Otherwise, only the user data area is write protected (step S309). Also, in the ste 
p S305 if the write protection flag is not in the "write protection" state, the disc is not 
write-protected (step S310). 

[Effect of the Invention] 

In recordable and rewritable medium according to the present invention, e.g., 
disc satisfying the DVD specifications, e.g., DVD-RAM, DVD-R and DVD-RW, data o 
f a bare disc that is not contained in a case can be efficiently protected. Also, when 

either the case or the disc is in the write protection state, the writing of data is prohi 
bited and the user is allowed to check the state of a disc or a cartridge. As a result, 

the data recorded in the disc can be protected efficiently from unwanted overwriting 
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What is claimed Is: 
1. 

A recordable and reproducible recording medium, wherein data recorded on t 
he recording medium is protected from unwanted writing. 

2. 

The recording medium of claim 1 , wherein the recording medium is contained 
in a cartridge. 

3. 

The recording medium of claim 2, wherein the case of the cartridge has a rec 
ognition switch for write protection. 

4. 

The recording medium of claim 2, wherein the case of the cartridge does not 
have a recognition switch for write protection. 

5. 

The recording medium of claim 1 , wherein the recording medium is a disc sati 
sfying the DVD-RAM specification. 

6. 

The recording medium of claim 5, wherein the write protection information is s 
tored using bits reserved in a disc certification flag of a disc definition structure area 
of a defect management area. 

7. 

The recording medium of claim 6, wherein information indicating that the area 
except for a part of the disc is write protected and information indicating that the dis 
c is not write protected are stored using bits reserved in the disc certification flag. 

8. 
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The recording medium of claim 6, wherein hard write protection information in 
dicating write protection on the entire disc, soft write protection information indicating 
that write is protected in the area except for a part of the disc, and information indie 
ating that the disc is not write protected, are stored using bits reserved in the disc ce 
rtification flag. 

9. 

The recording medium of claim 6, wherein the write protection information ab 
out the corresponding group is further stored using bits reserved in a group certificati 
on flag of the disc identification structure area of the defect management area. 

10. 

The recording medium of claim 9, wherein information indicating that the grou 
p is write protected, and information indicating that the group is not write protected, a 
re stored using 2 bits reserved in the group certification flag. 

11. 

The recording medium of claim 9, wherein information indicating that the grou 
p is write protected, and information indicating that the group is not write protected, a 
re stored using 1 bit reserved in the group certification flag. 

12. 

The recording medium of claim 5, wherein the write protection information is s 
tored in disc identification zones in a Lead-in area and Lead-out area of the disc. 

13. 

The recording medium of claim 12, wherein the write protection information is 
stored in a plurality of physical separate locations of one disc identification zone. 

14. 

The recording medium of claim 13, wherein a part of the writing protection inf 
ormation read from the plurality of physically separate locations of the disc identificat 
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ion zone matches each other, the disc is set to a write protection state. 



15. 

The recording medium of claim 13, wherein the write protection information is 
recorded in four locations of the disc identification zone, and two or more normal writ 
e protection information is read from the four write protection information, and if the r 
ead write protection information matches each other, the disc is set to a write protect 
ion state. 

16. 

The recording medium of claim 1 , wherein the recording medium is a bare dis 
c which is not contained in a cartridge. 

17. 

The recording medium of claim 1 , wherein the recording medium is a disc sati 
sfying DVD-RW (Digital Versatile Disc-Rewritable) specification. 

18. 

The recording medium of claim 1 , wherein the recording medium is a disc sati 
sfying DVD-R (Digital Versatile Disc-Recordable) specification. 

19. 

The recording medium of claim 17 or 18, wherein the write protection informat 
ion is stored in a recording information area. 

20. 

The recording medium of claim 19, wherein the write protection information is 
stored in RMD (Recording Management Data) fields of the recording information are 
a. 

21. 

The recording medium of claim 20, wherein the RMD fields are grouped for m 
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ultiple recording of write protection information. 
22. 

The recording medium of claim 20, wherein the writer protection information is 
stored in RMD field 0 for storing general information of a disc. 

23. 

The recording medium of claim 22, wherein the write protection information is 
stored in the byte position BP2 or BP3 of the RMD field 0. 

24. 

The recording medium of claim 23, wherein hard write protection information i 
ndicating write protection on the entire disc, soft write protection information indicatin 
g that write is protected in a write area except for a part thereof, and information indi 
eating that the disc is not write protected, are stored using a predetermined bit of the 
byte position BP3 of the RMD field 0. 

25. 

The recording medium of claim 22, wherein information about types of a disc, 
which identifies whether a disc satisfies DVD-R or DVD-RW specification, is stored i 
n the byte positions BPO and BP1 of the RMD field 0. 

26. 

The recording medium of claim 17 or 18, wherein the write protection informat 
ion is stored in a Lead-out area. 

27. 

The recording medium of claim 17 or 18, wherein the write protection informat 
ion is stored in a Lead-in area. 

28. 

The recording medium of claim 17, wherein in the RMD (Recording Managem 
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ent Data) fields of a recording information area, information about pre-use certificatio 
n and defect management in use can be recorded. 

29. 

A recordable and rewritable recording medium using a light, the medium inclu 
ding a Lead-in area, a Lead-out area and a data write area, 

wherein the recording medium stores a write protection information capable of 
protecting the data recorded on the recording medium from unwanted overwriting. 

30. 

The recording medium of claim 29, wherein the write protection information is 
stored in one or more locations of the Lead-in area and the Lead-out area. 

31. 

The recording medium of claim 30, wherein the write protection information is 
stored in disc identification zones of the Lead-in area and the Lead-out area. 

32. 

The recording medium of claim 29, wherein the write protection information is 
stored in physically separate locations of the Lead-in area and the Lead-out area in t 
wo or more locations per area. 

33. 

The recording medium of claim 32, wherein the write protection information is 
stored in a defect management area of the Lead-in area and the Lead-out area. 

34. 

The recording medium of claim 29, wherein the recording medium is a recodi 
ng and reproducible recording medium which satisfies the DVD (Digital Versatile Dis 
c) specification. 

35. 
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The recording medium of claim 29, wherein the recording medium is a disc sa 
tisfying the DVD-RAM specification. 

36. 

The recording medium of claim 29, wherein the recording medium is a disc sa 
tisfying DVD-RW (Digital Versatile Disc-Rewritable) specification. 

37. 

The recording medium of claim 29, wherein the recording medium is a disc sa 
tisfying DVD-R (Digital Versatile Disc-Recordable) specification. 

38. 

The recording medium of claim 36 or 37, wherein the write protection informat 
ion is stored in RMD (Recording Management Data) fields of a recording information 
area. 

39. 

The recording medium of claim 38, wherein the RMD fields are grouped for m 
ultiple recording of write protection information. 

40. 

A method for protecting data recorded on a recordable and rewritable recordi 
ng medium from unwanted overwriting, the method comprising the steps of: 

(a) checking write protection information stored on the recording medium; and 

(b) prohibiting writing of data on the recording medium according to the write 
protection information. 

41. 

The write protection method of claim 40, further comprising the steps of: 

(c) determining whether the write protection information is hard write protectio 
n information; and 

(d) prohibiting writing of data on the entire recording medium if the write prote 
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ction information is the hard write protection information, and otherwise allowing the 
writing of data in a write area. 

42. 

The write protection method of claim 40, further comprising the steps of: 

(e) determining whether the write protection information is soft write protection 
information; and 

(f) prohibiting writing of data on the entire recording medium except for a part 
of the recording medium if the write protection information is the soft write protection 
information , and otherwise allowing the writing of data in the write area. 

43. 

The write protection method of claim 40, further comprising the steps of: 

(g) determining whether the write protection information is for a specific region 
of the write area; and 

(h) prohibiting the writing of data in the specific area if the write protection info 
rmation is for the specific area, and otherwise allowing the writing of data in the write 

area. 

44. 

The write protection method of claim 40, further comprising the steps of: 

(i) determining whether the recording medium is installed in a case; 

(j) if the recording medium is installed in the case, checking whether or not th 
e case is set to a write protection state; and 

(k) if the write protection information of the recording medium checked in the 
step (a) does not match the write protection state of the case, informing a user of the 
difference. 

45. 

The write protection method of claim 44, further comprising the step of (I) pro 
hibiting the writing of data in the recording medium if the write protection information 
of the recording medium or the write protection state of the case is set to the write pr 
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otection state. 
46. 

The write protection method of claim 40, further comprising the steps of: 
(m) checking the write protection state set in the recording medium; and 
(n) updating the write protection information set in the recording medium to a 

write protection state or a write protection release state according to the write protect 

ion information set by a user. 

47. 

The write protection method of claim 46, wherein the step (n) comprises the s 
ub-steps of: 

(n1) if the user sets the write protection state, setting the corresponding flag o 
f the recording medium to the write protection state; 

(n2) if the user sets the write protection release state, determining whether th 
e recording medium is set to a hard write protection state; and 

(n3) if the recording medium is set to the hard write protection state, informing 
the user of that releasing the write protection is impossible, and otherwise setting th 
e corresponding flag of the recording medium to the write protection release state. 

48. 

The write protection method of claim 46, further comprising the step of (o) if th 
e write protection information of the recording medium, set by the user, and the write 
protection state of the case do not match, informing the user of the difference. 

49. 

The write protection method of claim 40, wherein the recording medium is a D 
VD-RAM, and the write protection information is set using bits reserved in a disc cert 
ification flag of a disc identification structure area of a defect management area. 

50. 
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The write protection method of claim 40, wherein the recording medium is a D 
VD-RAM, and the write protection information further utilizes bits reserved in a group 
certification flag of a disc definition structure area of a defect management area. 

51. 

The write protection method of claim 40, wherein the write protection informati 
on utilizes bytes reserved in a Lead-in area and a Lead-out area. 

52. 

The write protection method of claim 40, wherein the write protection informati 
on utilizes bytes reserved in disc identification zones. 

53. 

The write protection method of claim 52, wherein the write protection informati 
on is stored in a plurality of physically separate locations of one disc identification zo 
ne. 

54. 

The write protection method of claim 53, wherein when a part of the writing pr 
otection information read from the plurality of physically separate locations of the dis 
c identification zone matches each other, the disc is set to a write protection state. 

55. 

The recording medium of claim 53, wherein the write protection information is 
recorded in four locations of the disc identification zone, and two or more normal writ 
e protection information is read from the four write protection information, and if the r 
ead write protection information matches each other, the disc is set to a write protect 
ion state. 

56. 

The write protection method of claim 40, wherein the recording medium is a D 
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VD-RW and the write protection information utilizes bytes reserved in RMD field 0. 
57. 

The write protected method of claim 40, wherein the recording medium is a D 
VD-R and the write protection information utilizes bytes reserved in RMD field 0. 
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FIG. 1 
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FIG. 3A 
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FIG. 5A 
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FIG. 6B 
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FIG. 13 
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FIG. 16 
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